Cities develop according to different patterns, undergoing population growth during some periods and decline 17 (shrinkage) during others. Theories attempting to understand these behaviours include: 1) shrinkage is a natural 18 process in the life cycle of a city, alternating with periods of growth, or 2) shrinkage is an extreme event that 19 places cities into a continuous decline process with no return to population growth. We use retrospective data 20 over a period of 130 years to study 25 Portuguese cities currently facing population decline, and show that 21 both theories coexist in time and space. Five types of shrinking city are revealed: "Persistent Early Shrinkage" 22 due to exodus from the rural periphery, "Metropolitan Shrinkage" due to the challenges of urban sprawl, "Recent 23 Shrinkage" in de-industrialisation hotspots, "Cyclic Shrinkage" occurring in political transformation cores, and 24 "Mild Shrinkage" due to life-style disamenity. As diversity of city population trajectories appears to be the 25 norm in both Portugal and other Western European countries, the incorporation of this range into the 26 management of urban transitions is recommended in order to reinforce city resilience.
Introduction

38
Population decline in cities has been reported throughout history 39 (Beauregard, 2009; Oswalt & Rieniets, 2006) . Urban development has 40 complex stages of growth, stagnation, and decline. The dynamics of 41 growth and shrinkage are well described in the urban life-cycle theory During the 1950s, industrialisation caused a flow of population from 160 urban hinterlands into city centres in northern Europe (Cheshire, 1995) .
161
The decline in population after deindustrialisation in Europe was a 162 process that first affected the northern countries, after the 1970s, and 163 subsequently reaching countries in southern Europe. 164 Changes in the economic profiles of cities promoted new prefer-165 ences of city residents who, supported by the availability and accessibil-166 ity of transportation options, moved out of city cores, leading to 167 urban sprawl and suburbanization (Clark, 1989; Couch et al., 2005) . In 168 Europe, these processes impacted first the northern countries (in the 169 1950s) as a result of the greater wealth of the inhabitants of these coun-170 tries, and then gradually spread into southern countries (Cheshire, 171 1995).
172
Globalization has affected cities and countries unevenly 
186
Political and environmental drivers have also been used to explain 187 population loss (Groβmann et al., 2008; Oswalt & Rieniets, 2006) . The 188 fall of the Berlin Wall had a very substantial impact on the cities of the 189 former East Germany, and epidemics as well as environmental shocks 190 have been identified as causes of population decline (Cheshire & 191 Magrini, 2006; Vale & Campanella, 2005 (Wu et al., 2013) . The scalar dimension of the different 199 causes of shrinkage, city size, and the location of shrinking cities should 200 also be taken into consideration (Geys, Heinemann, & Kalb, 2007 
Up to the 1990s, the phenomenon of urban decline was not even 213 mentioned in the Portuguese literature when a long-term analytical 214 perspective was adopted, as it was considered essentially irrelevant or 215 merely a one-time event (Nunes, 1989; Silva, 1997; Soares, 1998 in other European cities, would "probably never" go through this 218 phenomenon (Gaspar & Jensen-Butler, 1992, p. 461) . In contrast,
219
although without referring explicitly to the concept of urban decline,
220
Reher (1994) claimed that some Portuguese cities would likely "follow 221 and inclusively accentuate the stagnation and decay that was already 222 found between 1981 and 1991" (p. 22) . In a more recent study, also 223 using a long-term perspective, Moreira, Rodrigues, and Henriques 
Methodology
240
There are several proposed definitions of shrinking cities (e.g. 
250
The life-cycle process, as described above, generates a cyclic decline 251 in population, and contrasts with an episodic decline, which is related to Portuguese case were also characterized using the generic typology pre-282 sented in Table 1 . Nunes, 1989 Nunes, , 1996 Silva, 1997; Soares, 1998) (Fig. 1 ). The The parish is a political unit with management responsibilities in coordination with the municipality. The municipality combines a certain number of parishes and is the political unit appointed to manage the affairs within its area. One municipality can include several cities, but one city is defined as the headquarters of the municipality. The existing cities in Portugal vary largely in terms of area, from those where the municipality area is the same as the city area (e.g. Lisbon) to those that cover a portion of one parish (e.g. Moura).
t1:1 Table 1 t1:2
Developed typology of shrinking cities. Table 4 ; the locations of these cities are 319 shown in Fig. 7 , coded by city type. Table 4 indicates that all cities 320 declined in the number of inhabitants over that period, in accordance 321 with the definition of shrinking city described in the methodology.
322
The cities grouped in type 1, "Persistent Early Shrinkage: Exodus 323 from rural periphery" (classified in Table 1 with the predictions of post-Keynesian regional growth theory.
337
The way in which the population in shrinking Portuguese cities 338 evolved ( Fig. 1) was influenced mostly by the population trajectories challenges" (classified in Table 1 as TS2, L1, S1, T3, D2, and C2) (Fig. 3) . (Table 2) .
358
The process of urbanization decreased in intensity in the following decline in the population of the 25 shrinking cities.
367
The two most important cities of Portugal, Lisbon and Oporto, 368 showed rapid growth until the 1920s, which was later reinforced by and Almada (Fig. 3) . The continuous population growth observed until 2 The ratio is defined as: Q = [(U 2 − U 1 )/(P 2 − P 1 )]/(U 1 /P 1 ), where U 2 and U 1 are the number of inhabitants in the last and first dates of each column range in the selected cities, respectively, and P 2 and P 1 are the number of inhabitants in Portugal in the last and first dates of each column range, respectively. (Table 2 ). In addition to the factors already mentioned, the impact of 
386
Cities such as Almada, Amadora, Barreiro, Espinho, Fiães, and Vila
387
Franca de Xira benefited from suburbanization as recipients of residents
388
( , allowing some of these places to be formally classified as joint forces between railways and ports" (Mata, 2008, p. 178) .
405
In type-3 cities, "Recent Shrinkage: De-industrialisation hotspots"
406
(TS2, L1, S2, T2, D4, and C4 in to a crisis in the textile industry (Carvalho, 2006) , the city's main 411 economic driver, and has shrunk since 2001. In the cases of Barreiro, 
430
The cities of type 4, "Cyclic Shrinkage: Political transformation cores"
431
(TS1, L2, S3, T1, D3, and C1 in Table 1 into cities, thus delaying city shrinkage.
470
Cities of type 5, "Mild Shrinkage: Life-style disamenity" (TS1, L2, S2,
471
T1, D4, and C2 in Table 1 ) (Fig. 6) , probably also benefited from the Table 2 t2:2
Values of the urbanization ratio (Q) for shrinking cities. 1878-1900 1900-1920 1920-1940 1940-1960 1960-1981 1981-2001 1981-2011 Table 3 t3:2
Rates of population change (%) for Persistent Early Shrinkage and Cyclic Shrinkage cities, 1878-2011.
t3:3 -1900 1900-1920 1920-1940 1940-1960 1960-1981 1981-2001 1981-2011 t3:4 Inhabitants in persistent early shrinkage cities 8. 
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